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[ASM ] 

i;.5l Jl fHT^l 3. 6)1^7^ 7H^ ^^1 ^(optical confinement layer, 

OCDol ?>^sH Si¥: ^1- 7r^lcf. °1 e]^ ^ ^ ^1 4 ^ M , -P-^- ¥ii^ ^ 

* 

5. 2 ... 

» 
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-j. 

[ y ^4 *$m 

y}5L5\] ^J-^} Semi conduct or opto-electronic device} 
c <£BV7io] ^^^} ^H^l ^f^^-H £-91 

S. 2^r £ ^^fl ^H^ll 5)1 o]^ ^*V4 ^^^3:1- Ji^ H°l 4 . 

£ 3£r S. 2-^1] £A] £ a. ig^ 6)1 n)-a efl o] ^ ^ ofl ui 4 7$ -g- 

S 4a ^4 £ 4d^r 4"7l 41- Al ^|wll- 7>4^ n-3.Hfl^#^l 4€- 
*W 0CF (Optical confinement factor)^ 4-s:^l 0 l x d ^41- J£<?14. 

■ 

£ 5a vfl*l £. 5c^ n-3.2flS.iMH 4 Al ^4(10%, 13.5%, 15%) 1 4 
51- 3-§-51tt 0CL4 ^ #5H1 rc).s. 0CF21 tg^-f- ^ Al °. eflo1 A^ fozfolt}. 

- j 

H 5d^r ^ofl 44 OCL^- ^-f (OCL) ^ OCL-g- 3£-*r4 ^ 

(non-OCL)ofl n-aeflHf^ Al 2>$»Kl0%, 13.5%, 15%)! 0CF4 44^ 

il°J4. 

5. 5e^ £ 5d4 ^tfl 0CF°fl tfl-g-^Hr OCL^l sHM 0CF4 ^7}f:4- iL 

°J4. 

£ 6-£- ^^^1 44 OCL^l 4-§-€ 44 ^4 0CL°1 ^sfl 3144 
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<9> £ ti>£x-ll #^*r(semiconductor opto-electronic device ^AS. 

<io> ^w^o] ^Knitride)^!^ sl^-l- «V£*ll #^* r £l sM-°l eflo]^ 

£*Br, 5L H £^1^ B }<2}- £?1 Al^o]^ 71^(1)1- «1H^ *H , ^7^ 
W #^#(5), *^#(5)°-S. ^^71 ^4 n-<§ ^#(2, 3, 4), €^#(5)-2. 

S. ^^-(hole)^r ^#^1-71 ^ p-^ 3^(6, 7, 8)-g- Iffcf. 

o]j=#(7)S] ^ n -£))o]ti.7H-^ #(4)5) ^«-o)) p -32|£f(8) ^ n-i!2j)-El#(3H 

Z]-Zf 4^S|o1 ojt}. ZLSlJl, p-^lolti.7HH.(7)4 %^#(5)5l A>plo]l^ ^^n> 

# ^-g^rfe ^7>^^(6, Electron Blocking Layer, EBL)°1 ^>€^4. ^ 71^(1)4 
n-a.efl-E*(3)£] *r°Hltr n-GaN ^M^(2)°l pV^jl rieU p-3Lefl^(8) 
p-GaN €-^S#(9)°l 4^4. 
<12> o]e^> ^^1-1-711^ ^ 4sr°M (sapphire)* 7^ o| 

► 

■ T L #*r7l 3.EflJ=L^ Al x Gai- x N sL '^€4. 
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<13> Al x Gai- x N ^ GaN «fl alsfl 6flu|^^ol hjl, InGaN^K #^f- *H 7 > ^) 

<14> HsflSf^i Al x Gai_ x N^r ^)o]ti.7HS.-f L ^ n b}^ A>-g-^ 

GaN^ 0 A <Hr^ ^% *H1" #^l(crack)i: ^ 

€4. 4^ 3 5fl£f Al x Gai- x Nofl^ Al^l ^Hl^ ^7} 4 

. *i£l^ xIjx ^uf. cfs. afi^ <3^M4°11 4^ aefl^fs] Al^ *flt!-S ^ 

^Hlfr-^ A 1 GaN/GaN ^3 *K super lattice) ^ 14% °H ^ ^Mlfe ljum, ^3 
(bulk) AlGaN^ 8% ^ ljan SLj1£| $4 . °] £0] ^)]^ ^c^o} ^v\}$>\ 

Al 7l$l*H 7l* ^O.S£] ££ ip^( mQ de leakage) o| «H , ^ ^M^r 

(optical confinement factor, 0CF)7} ^ u f. 
<15> #^( 0 ptical confinement) 3l^r;& #^ #<?1^ 7}^ -g-A 

3H*i^ ^ 7flA] ^lJI eflo]^^ 2fl€(far field pattern)*!} 

^Tfl £4. OCFfe e(M*l £7f3 ^ 7flA] ^^-l- ^oIji, ifl^^fjL 

^(internal quantum efficiency)^ 3fl€(far 
field patternWI SJ-^IN* ^1 ^4. 
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^ ^ 3-g-] 



<18> ^7)0} J3.^ ^^7l £ 4^-3, 



<19> 



<20> 



4£3fe A ^ ^ ^ 3H«.7H5Lfs 



<21> 



^1 



<22> Aj-7) ^T]^ 7)^ ^^j-JI, 



<23> 



^(optical confinement layer, 0CL)ol f^'AS 



71-7]- 



<24> 



A J-7l whESfl t^-^H 31°]*), Si, SiC 3^ 



GaN -2.5- 



3 o "3. T AA 



<25> 



ol&|^b £ ^-g- tfi4°fl 4^*1 *>4. 44 A i, 



A oM ^ ^ ^f-f n°] fi^^-a p-GaN ^ n-GaN^.5. ^sM, A oM ^ ^ <5>Jf 3. 



EflH^^r 7|t| p-AlGaN/p-GaN n-AlGaN/n-GaN, p-AlGaN ^ n-AlGaNAS. 

A <] £ 4 . 
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<26> #71 tfJf asfl£fS] 3H4 4^ aeflH^s] SHM)£- 44 p-GaN 31 
■ h-GaN iMs^l 4^44- J£*V, #7l InGaN (In x Gai- x N/In y G ai - y N )4 4^ 

^#^2:1- 71-^1 4. oj nfl In x Gai- x N^-S 4-§"4 ^ <$z\ ^2:5i 7}^ ?M4. 

<27> tb^, ^ ^4 h}^-3]^ ^4<3H 4s t£ # 7 j ^-^^(OCL)^r In z Gai- z N^.S 



^3c]t*| ^7l^^ Si Mg7|- £^ 



$14. 4^m#(0CL)4 4434 



4tt 100 4*1 500A H4 44 7 r 44. 



<28> 



o]t|-, %!^-4 51 4 # 4^444 4# 4£.*fl ^^^fs] ^4 



<29> 



£ 444 4^*11 44^4^ €^4 4^44 ^tflfi] A1 



asfl^f si ^4*114 4^.44 &4 ^7H1 4*11 4°m# #7M7l7} ^sfl 

7H^ In z Gai- z N 0CL#^1 4°t]4 ^» 7>44. 

7114 ^14 ^ ^4 ^3 4^(operation input power )7> 4^^ 5J^-§- 

7}44. 4471H 3^ ^ ^ oj^ snq^ 44i^ 44JL-I: ^7>^ ^44 ^141 
1:^4. . 

<si> o]e^V -a h>je^1 t^-i4^ J=-4 31 1-4 44^4, l" 0 ! 44 



^4^4 i^} f-4 47>i^H ^-g- 



°i cl 



<32> 



2^r 4 4^1 4€- #4 £44 4 31^4 4£^1 £7}5] 7 fl^=^ 



QO_Q 
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<33> £22| E 3^ %2-*}i&, Si, SiC, GaN 44 0 HS 71^(10) K^] Si 5L 

44 GaN ^^S#(20)ol ^4^4. 44 ^S#(20) 3H1tt InGaN 4^#(50)# ^r-S. 
^J2.il i44fe 44 44#°1 443<H &4. M #(50)£r <*I144 ^°1 t} 
e In x G ai - x N 4 In y Gai- y N 44 4^ 4#^2:# 7f44. €^#(50)^ 44°fl ^ 4 
4^4 ^84^ OCL #(45, 55) <>1 ^434 $14. n-OCL #(45)^ n-^ 5E^r S-^S) 
4 In z Ga; rZ N-OS ^44^ %U, p-0CL#(55)^ p-^ SE^r 5i^£)4 

. In z Gai- z N €4. ^Sjtb.OCL #(45, 55)^1 °1144 7 ,3(0CL)£ £'3i £44 wj-s}- £ 

°] 1:4# (active layer HI t^fl £44- a.^, zLaj Ji ^sItt 44 J r ^ll ol tf. 
7}ol£f(n-fG, p-WGH wj^fl t^L} 44. 

<34> s. 2<H] £44 44 4°1 #7] ^ojti. 7^01^^(70, 40)£r 44 n- ^ ^ p-GaN°- 

S. 44 ^44- 444 3Hii7H£(70, 40)^ 4#4 44 44 44 0CL#*11 til 
' «ll €• 4 4 7 ^ lr 444. 44 , 4 7] 4^ 31 °1 ^7}°] £# ( 40 ) Si 4 s fl°fl^- Al Gan/n-GaN 
iEfe n-AlGaN 32fl<=#(30) ^ n-GaN ^£#(20)4 £44^-5. 4444 $14. 

<35> ^ t ^-7] ^-f OCL ( 55 ) 4 4-r- 31 4 44 S ( 70 ) 4 4 °H1 ¥ p-AlGaN EBL(60)4 

7fl ^fl 44 $14. £ 3<4 .VI 4 4 yj-sf £4 EBL(60)4 oflu|4 y$o] 42. ^4 #4 ti^ 7> 

4 34, 444 444 4^4 4443 4^-4 f-44^ 44. 

<36> Aj-7] p-GaN 4^ 31 ol y.7H^#( 70)4 4°11^r AlGan/p-GaN £^ p-AlGaN 

3Efl = #(80)4 P-GaN 4^ ^S#(90)4 ^44 $14. • 
<37> Aj-7]^ ^-ol 0CL(45, 55)4 4^#4 444^r 4 4^4 444, ^144 

A1^4 AlGaN clad#4 -^^HH-E 0CF (optical confinement factor)!- f7fA|?) 

£44 44 44 4 ^ 443l-§;4 4444 44. 

no a 
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<38> 



0CL°ll £|tr °W (double optical confinement layer H #^#(50)^1 «&^<H| 



<39> 



4a, £ 4b, H 4c, £ 4d^r zJ-71 4t Al 2^*11- 7H^r n-H.2fl:EL#(30H 



tcfs. n^sj-^oj] tj]^. OCF (Optical confinement factor)^ ^H-sflo|^ ^41- iL 



°J4. 



<40> 



4a^ p-^eflH^ ^ n-H2fl£f5] Al 2zS§°) ^I^M) W%9} dt^Hl 14 



a.o]ji h 4b^ p-3.HflH^ ^ n-HEfl-EL^^ Al 2:^1 2f4 10% ^ 15%<?1 rfc^Hl tfl 



<41> 



4a, 5. 4b^1 ^H^H^d 4^-^ S. 43^1 44 , n-H2fl 



21 Al 10%<y ^^- 71^: B. 



^o) iLol^ tilijl, £ 4b°fl -£4^ 44 



^ r a^tsl Ais^M 15%-?] 7l^ #^0.5.4 a 



OCF 5E?1 ^7^-i; ^ 



<42> 



4c, £ 4d^ 44 n-a.EflH^^ Al^M 10%4 15% 44, p-3.^fl^#^ Al 



^£ ^°^*>7fl 10%S €^4^, 140 A ^14 In z Gai- z N OCL-i: #^4?! 



<43> 



4c, S. 4d4 4-§-eJM# ^4.^ ^ igxgo)) ojsfl QCL-i- 0CF7]- #7> 



^-i- iL4^4. S. 4cl- 7}#*t°.g.9) 5LH ^4 ^44-jl oixlnV, <5fle|ti. 

<34°114 £ 4a<>1144 4t:3H4i ^4°11 4*fl ^4^-°! 4^-§: t *r 514. ol4*r 



oo_i n 
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^MltKoptical confinement)^ Jl43 'IH^ *1*>OT-. 

51 4d# 51 4c°fl ^41- ^tt.S^HH n-Sifcf^H^ Al S^l"! 

0CF7V n]]^- ^1 «t^r ?M. 

<44> £ 5a vfl^l 51 5c ^ n-aeflHfi^^l Al 2:^*1 (10%, 13.5%, 15%) H 0M ^7)1 

<45> 51 5a 51 5c# , n-3.$\S.%2) Al^°l 10%^ ^-f In z Gai. z N OCLiM 

-, : -^l7f 140A, 13.5% AIS^H ^-f 350A, Al 2^j°l 15%^. ^7}^ In z Gai- z N OCL 

^7} 420A°J nfl .^tfl^ OCF^t- i4eH3# ^ 

<46> £ 5at- ^S^, n-35fl£f p-3Efl = f 5] Al io%o] ^4. oclo] 

¥^l7> 140 A ^ «fl ^ 1.5^51^ 0CF7V i-+Bh+tK 

<47> ■£ 5b# f-S^S, n-aeflHffil Al S^o] 13.5%olJl p-.=l.e]l£f $1 Al ^ 
§1 10%^ ,' OCL^l 350 A ^ ^ ^ 2.3^5121 5^2] 0CF7 ]. L]-i£f yVu}-. 

<48> cn^. ) c 5c ^ |V £ ^ i n - aE flc A1 ^o) 15%olJl p-HEflc^o) Al 

^} 10%^ ^4-, OCL^l ^-^71- ej= 420 A ^ nfl of 2.4 -ol^s ^tflsf 0CF7V M-E^cf 



<49> s. 5d^ 0CL*|- ^-g-tb ^-r-(OCL) ^ OCL-g- 3-g-^>*] ^ °-( nO n-0CLHl &<>H , 

n-£2fl£fa] Al 2^«1(H», 13.5%, 15%)^ OCF^I vfEfxfl il<yrj-. £ 5d# ^ 

*1 £ t^oHl 4e} OCL^- ^-g-tb ^-t-7]- zl^^I ^4-^ wlsfl 0CF» Ji°H , 



oo_i 1 
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zleJji Al ^h]7> ^-7}% ^ ^ ^°fl 44 0CL# 3-§-^b ^7} tic]- ^£ 

S 0CF7> ^7>f-^ <|Hr 214- 
<50> £ 5e^ 2:^14 s|cfl 0CF<^1 cfl-g-4fe OCLn^l >£2H 4^ OCF^ ^7>f-^- 

LL<d4. . 
<5i> £ 5a ~ 5d ^ £ 5e» f-*fl4 n-3iflHf^2] AIS^M ^7>*M 444 0CF7> ^ 

71-4J1, nelji zl 4^4^1 OCL^ ^-^71- ^7} ^ $14. £ t^ofl oj-S. 

^4tt 1^^^ n-S.efl3=f^ Al%4 ^7}<&o] 16%^ OCF^^- ^4 V 4^ ^ 

<52> <^o] ^ QCL^ t^Itt 100A°fl4: 500 A ^4^3. ^fsq 

^ 7 A°) J£«y4. 



<53> s. 6^ ^-714 ^ 4-§r3H A d ^41- y}^-o.s. 3?»0l n .^^o] A12 .^ 
o] 14%4 ^-fofl 444 In z G ai - z N OCLf^^ ^-g- ^-*f°H 444 .314*1 44 4-^4 

^4* 44M1 £ 6 -|r -f-^114, InxGal-xN 0CL^4 ^ -f 41: 4 <?1 4 

^44 ^<H47ll OCL^^l ^sfl eflolTl i^Hl 4*H 7flA] 4^-7}- 

72mA"i4 46mA5. 4 40% &4. 4^ OCLf^ 4°tH 44*1 0CF&°1 # 

7^U olofl 44 #rp.^ 3]^ ^4^.4 ^7>1- 7H# & 4M4 32fl = #4 

4°H1 4#^^4^ OCLf ^ 4- 0 tH 444 314*14 #4 44 4fr-7} 4^ 
^A.*. -T" 3 4 4 . 
[^4 ^41 

<54> #44 7^-^- -g. ^rgon 4-E- 4^1 44^4^1 ^ 3 .£-44-4 4-§-4 24. 
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a^tfl 16% OCF^l ^7}7\ 7>^44. • 
<56> 2) AlGaN EBL^4 SM^Sl InGaN^ 34 4Hr^ 4°H 71*13: i^o] ^E e ^ 

^ Jl43^ 4^7> 7Hr44. 
<57> 3) 3H*1 ^4°} ^ o. ^ ^(threshold current)* ^tfl 40% ^S. #±X\Q ^ 

<58> 4 ) ^-P} 4-§- ^a- ^ ^oj-ol 4^4. 

<59> 5 ) -v- 4 oj?-j 4<?1 P) 4.^5; -p^l <24£4- 

<60> ojAj-^ ^ A Mj-t^pj #4^4^ ^4#?ll ^ ^%^7} -i-ofl ^-g-S^ 

$14. 4, £ t^^l *W ##4^Rr *fl*Ha y -H(white), ^ 

(blue), ^4(green) LED, 4£l^I(UV), 4^(violet), ^(blue), ^ (green) LD ^ 
• ^#^4, 44^*>^ 2.^ ^7>H <r $14. 

<6i> ^ 4#£o)ojj4 4«°fl7ll ) £ °lf*H 4#tr y r^3 

tr A ^11t i^^r ^ ^3f4 -g- 0 1431 4^*H, £ t 1 ^ 

3)^$H ^ Ji4 ^^Ml 43^4. 4^4-M 7114 ^ ^S^- #4 °fl4 

o)l ^44^, ^Jf-g ^i^^ojl p]sfl ^.4 ^4 ygxgo) ^o^s ^1^-4^ 

^^.5. ol^H^^r pj^ 3M4. 
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[^^^] 
[•^-7% 1] 

* * 

^(optical confinement layer, OCLH 9X^ 7 A% ^ *£-E*fl 

I 7 % v 2] 

*fl 1 

#71 ^ 4|<>1 a.7l-o|c ajt]. ^h.o] ^-a. oclo] Afo]^ ^Af^cf#( e lectron 

* 

blocking layer H 7B^£l^ Six: AS- ^£-3. ^ «VS^ #^7>. 
1^7-^-3] 

t 

« 

#7] 7]#£ Si, ^r°H, SiC Stt GaN ^-|r ^ 

31 
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all 1 % v Wfl^l ^11 3 ^ o^x- * o Voj] &o^ f 

[^^f 5] 

^ l%v vfl^i ^ 3 %v ^ *v ^Hl 5a°H, 

^-71 ^ 5}-^ ^olti. 7 >olc^^. p _ GaN ^ n -GaNJl5. ^^H , #71 ^ 

S>Jf p-AlGaN/p-GaN ^ n-A 1 GaN/n-GaN , iE^ p-AlGaN ^ n-AlGaNAS. 

^^H, A cM InGaN ( In x Gai- x N/In y Gai_ y N )$]. ^3f^3- ^ -f 

61 

all 6 %H1 5tM*l, 
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